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DETAILED ACTION 



Response to Arguments 



1 . This action is responsive to amendment A filed 4/1 9/04. Claims 4-5, 7, and 20-21 
have been canceled. 

2. In view of the amendment the rejections under USC § 1 02 of claims 1-3, 6, 8-9, 
11, 17-19, 22-23,25 are hereby withdrawn. However, these claims as well as the other 
dependent claims are now rejected under 35 USC § 103 as discussed below. 

Applicant's arguments with respect to claims 1-3, 6, 8-19, and 22-30 have been 
considered but are moot in view of the new grounds of rejection. 



3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



4. Claims 1-3,6,8-10,14-19, 22-24, and 28 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Jun et al. USPN 6,366,688 (hereinafter "Jun") in view of Fujita 
USPN 6,535,621. 

Regarding claims 1-3, and 6 Jun discloses a system for detecting contact failures 



Claim Rejections - 35 USC § 103 



(defects) using a scanning electron microscope (at least col. 1 lines 14-15, and col. 6 
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line 65 to col. 7 lines 2). The scanning electron microscope reads image data for a 
semiconductor wafer (at least col. 2 lines 29-31 , and col. 9 lines 25-27). An intensity 
profile is generated for the contact holes using the image data (at least col. 3 lines 42- 
45 and col. 9 lines 31-32). The intensity profiles are analyzed to identify contact failures 
(col. 9 lines 36-37). A vertical or horizontal line is placed at a first position of the image, 
and the intensity values along the line (intensity line) are summed to determine a total 
intensity for the line (col. 13 lines 6-8). This is repeated for multiple positions of the 
image (plurality of intensity lines) (col. 13 lines 8-12) to define the shape and structure 
of each hole in order to analyze the holes for contact failure (col. 13 lines18-20, and 26- 
28). Multiple holes are checked for defects, thus defects are determined for each line. 
Furthermore Jun states that the dimension of the feature can be calculated by counting 
the number of pixel positions along a first dimension that exceed a threshold intensity 
thus providing motivation for counting pixels along a line which is one dimensional (col. 
3 lines 62-66). 

Jun does not explicitly disclose determining a defect density in the material's 
surface from the intensity line profile. 

Fujita discloses a defect integrated processing of light and shade defects (col. 1 
lines 8-9). A defective feature-detecting portion 92 calculates a sum of various features 
representative of the number of defect pixels (col. 12 lines 33-39). Furthermore an 
average density that corresponds to the number of various defective pixels is found (col. 
12 lines 43-44). Fujita discloses that as a result of this various defects will be processed 
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in an integrated fashion to allow a detailed detection to obtain accurate defect 
information and the sizes thereof (col. 13 lines 25-28). 

Jun and Fujita are analogous art because they are from the same field of 
endeavor of defect inspection. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to combine Jun and Fujita to determine a defect density in the materials surface 
from the intensity line profile. The motivation for doing so would be to obtain accurate 
defect information about the size of the defects as stated by Fujita. Thus it would have 
been obvious to one of ordinary skill in the art at the time of the invention to combine 
Jun and Fujita to obtain the invention as specified in claims 1-3, and 6 

Regarding claim 8, Jun discloses that using the intensity a threshold is set, the 
background intensity value is subtracted from all the pixels, and a total number of 
intensity pixels is counted (at least col. 3 lines 58-67 continued on to col. 4 lines 1-3). 
Fujita discloses that the average density corresponds to the numbers of various 
defective pixels constituting one defect (col. 12 lines 42-44). The motivation for 
combining the references is the same as stated above. 

Regarding claim 9, Fujita discloses determining the number of light defective 
pixels, the number of shade defective pixels, and the number of the respective pixels 
(col. 12 lines 33-44)(respective pixel can be read as background pixels). 

Regarding claims 10 and 14, Fujita discloses an average defect density (col. 12 
lines 43-44) where it is inherent that this is found by taking the number of defect pixels 
divided by the total number of pixels. 
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Regarding claim 15, as discussed Jun discloses that an intensity threshold is set 
when counting the pixels. 

Claim 16 is dependent on claim 1 and discloses, "obtaining an image of an inner 
surface of a tubing located in a semiconductor wafer manufacturing facility." Jun nor 
Fujita do not explicitly disclose obtaining an inner surface of a tubing located in a 
semiconductor wafer manufacturing facility. However, one of ordinary skill in the art 
would know that a defect detection system can be used with various types of defects 
that occur in the production process. Therefore it would have been obvious to one of 
ordinary skill in the art to use the combination of Jun and Fujita as discussed to detect 
defects within semiconductor tubing manufacturing processes. 

Claim 17 recites similar limitations as claim 1 , thus the arguments used for the 
rejection of claim 1 apply equally to the limitations of claim 17. 

Claim 18 recites similar limitations as claim 3, thus the arguments used for the 
rejection of claim 3 applies equally to the limitations of claim 18. 

In regards to claim 19, Jun discloses that a computer is part of the processing 
unit (col. 7 line 33-34) (10 fig. 3) and the computer has a display (operator interface). 

Claim 22 recites similar limitations as claim 8, thus the arguments used for the 
rejection of claim 8 applies equally to the limitations of claim 22. 

Claim 23 is similar to claim 9, thus the same arguments apply. 

Claim 24 is similar to claim 10, thus the same arguments apply. 

Claim 28 is similar to claim 16, thus the same arguments apply. 
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5. Claims 11-13, and 25-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jun et al. USPN 6,366,688 (hereinafter "Jun") in view of Fujita USPN 
6,535,621 and further in view of Lee et al. USPN 5,808,735 (hereinafter "Lee"). 

Claim 1 1 recites "the method as recited in claim 9 wherein the total number of 
intensity pixels comprise a histogram, and the background intensity pixels are inside a 
desired sigma value and the defect intensity pixels are outside the desired sigma value." 
Jun nor Fujita explicitly disclose this limitation. 

Lee discloses a method for detecting and characterizing defects on a 
semiconductor wafer. A surface is scanned (col. 4 lines 32-35) and a three dimensional 
profile of the intensity of the surface is then prepared (col. 4 lines 44-46). This profile is 
used to detect defects on the tests surface (col. 3 ines 38-40). Lee recites that an 
intensity histogram is created with the defect pixels (col. 6 lines 23-26) as well as with 
the non-defect (background) pixels (col. 6 lines 34-37). Furthermore, Lee discloses an 
intensity threshold to differentiate between defect and non-defect pixels where those 
pixels that differ by an amount (sigma value) exceeding the intensity threshold are 
identified as defects (col. 6 lines 22-26). Lee recites that the method as used gives 
improved error-threshold optimization (col. 3 lines 20-21). 

Jun, Fujita, and Lee are all analogous art because they are all from the same 
field of endeavor of defect inspection. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to combine Jun, Fujita, and Lee to obtain a histogram for determining the 
defects. The motivation for doing so would be to achieve a more accurate error- 
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threshold optimization. Thus it would have been obvious to combine Jun, Fujita, and 
Lee to obtain the invention as specified in claim 1 1 . 

Claims 12-13 specify setting the sigma value to be greater than two sigma, and 4 

sigma. 

At the time the invention was made it would have been obvious to a person of 
ordinary skill in the art to use sigma values greater than two sigma and four sigma 
because applicant has not disclosed that using sigma values greater than two sigma 
and four sigma provides an advantage, is used for a particular purpose, or solves a 
stated problem. One of ordinary skill in the art, furthermore, would have expected 
Applicant's invention to perform equally well with a different threshold such as that set 
by Lee. Therefore it would have been obvious for one of ordinary skill in the art to 
modify the combination of Jun, Fujita, and Lee to obtain the invention as specified in 
claims 12-13. 

Claim 25 is similar to claim 1 1 , thus the same argument applies. 

Claims 26-27 are similar to claims 12-13, thus the same arguments apply. 

6. Claims 29-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jun et al. USPN 6,366,688 (hereinafter "Jun") in view of Fujita USPN 6,535,621 and 
further in view of Henley USPN 5,406,213. 

Claim 29 discloses the same limitations as claim 1 with the additional limitation of 
"rejecting the material based upon a number of the defects in the material's surface". 
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As discussed above Jun and Fujita combined disclose all of the limitations of 
claim 1 . Jun does not explicitly disclose rejecting the material based on the number of 
defects. 

Henley discloses a method for inspecting defects in liquid crystal display plates 
and recites, "if a certain number of permissible defects in a liquid crystal display 
element... is predetermined, a user is able to judge acceptance or rejection of liquid 
crystal display base plate based on the data resulting from the processed image" (col. 9 
lines 22-28). 

Jun, Fujita, and Henley are analogous art because they are from the same field 
of endeavor of defect inspection using image processing. At the time of the invention it 
would have been obvious to one of ordinary skill in the art to combine Jun, Fujita and 
Henley in order to reject the semiconductor device based on the number of defects 
found. The motivation for doing so would be to apply the defect information gained in a 
manner to decide the quality of the product. Therefore it would have obvious to combine 
Jun and Henley in order to obtain the invention as specified in claim 29. 

Examiner declares official notice for claim 30. Claim 30 states that the material is 
a subset of a batch of the material and rejecting includes rejecting the batch of the 
material. It is well known in the art to select from a lot of semiconductor wafers in order 
to speed up the inspection of wafers, since it is not efficient to inspect every wafer. 
Therefore the limitation of claim 30 would have been obvious to one of ordinary skill in 
the art at the time of the invention. 
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Conclusion 



Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 



Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John B Strege whose telephone number is (703) 305- 
8679. The examiner can normally be reached on Monday-Friday 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh Mehta can be reached on (703) 308-5246. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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